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7. 75? Sft jl * 5 <fc . » g i *. « i I * 1 M ^ t I" 1 " w 1 7 A y l: ff U:( tf ^ 

* ^ * -c . a»«o**«B*«)!R*e!a-c**B*«*s. _ <d a x « £ si «± 
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b , KA<0fel*#i&0. JS 0 BM £ SH & L 

v> <o -e , fiJ&te^&^co^f&Si. M£t-< 

£. ?l 3= & Z> £ ^ ~C % * 1 b n /: I CD 
^<7)£5fc&«fc^<&*ti*< £ t> £ K * 

□ z<D£oteJix&±m -t- # * 

5t £ . r i? it -r h u v a ^ £ it < m ^ 

X ^ £ £f Tf & £ <, 7 y It t h 'J ^ A li^ 

& . ^ n \z #6} <=> -f . 7 ■/ fl: t h U •) Mi 

£ }S A T ^ 5 . 7 v It t b U ^7 A , <V 

L /: L D s , T\ 4 5mg/kgH£"e&5 

* . 7 y fk t h 'J ^ A S: S »i « fC » 0 Ift -3 

3fi * , ^ i <D i & i: , f& <^ 61 Jii ± co 

$ <E> k , if ^ ^ K ft #J c fa a* ^ u b n 
4«fl^bOfi5iliB!c^li. H t HJ a 

^ l J 7* -r > £ Si fifc H a* ^ ^ 6 n T ^ 3 o 



1 1 - 5 1 0 7 7 9 

M ti , ili^iy^fAiOi^^ii 

?J K ^ S -6 . ft 

ti l> , & &m^*>tlX^ZTis it 

r-scct^S^u^^. ^ u to & £ 

(Oi#:(iM^tlT, H 0> IS * IC 21 

^ < (DH 0 ^ < C £ CO Tf € U ^ P«3 jg 
m 1/ ^ ^ A* ^ ■> h O 1 D ^ 4 t i ^ 

X t,* 5 f£ HI # ti & L ^ si * . & € tl * 

m m £ m & l x ^ £ . 

£ L T , 7 y ft t h U v A • ^ X ^ 

L < itfc&it-r h U V A <D & ? K 7 

it i~ b U ^ A ffl cd & ft: #J £ L T ~ tf£ it 

L ^ L , d © cfc 5 ft & ft *FJ * ffl <^ * £ 

<h & ft: 7~ h 'J ^A^cfc^^fkV-^W 

# £. S © * © & .M ti , 7 y lb t h U ^ 

ftlTK^tfXch^^te^^CTDfSlyj^^^ 



( t4 ) &m¥- 1 1 - 5 1 0 7 7 9 

r B 1i^*$<^5Cit)f8^^5« CD <fc ? 
i i ^ i y X f A * I: i o T 7 y It t h U ^ A « * t M A» 6 * * B T , 

&Ttz'&T*Wmttl<DWl£mM~fZ>t, i ^ ft I ^ S 7 y* it^ U < IU F 7 

r v it: ^- h u o a & # x « 4 »i a* x r a* -y ^ » is m k & =& # ® £ ffl ^ s n t ^ 

5 # , co J: 5 ffi fife ^ ^ ft 0 K * £ ^ b T ^ § CO "C , * < co ft # <0 # X ^ £ 

^jajBK^^T^^^hu^A&ia^ft^^fe^fc»3g$n/i. b ^ b , ji £ $ n 
it 7 i? it i- b u s a ft m ® co * ¥ , ± k ji ^ l Ac £ « & 2* co £ x tc -t- » tc *t m 
-r * c t a* T- # & a* o fc . 

s*<oms^s^A*^ST5^i:^s#$ns-tf*^'5. #j * s o & ^ 

^ ? . ^ 1 ^ c t t ^ tn ^ W ^ ^ ^ i , firHKiciitos^i^tj^^ 
*ttSb<tt»i*tt<B»tett*K'<t,_»^ 

^ ^ ^ m ^ ^ t ^ n ^ <d m m m ^ ^ m m m i,z m n , fr-owfrmmznx^ 

% W CO S &3 
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SS & T (ligand) £ ^ A, T~ ft £ . - 1 S t n ^ ± O ^ ft 7 - t > ^' , * 

m & < * > . wmm<*>. & m m <t * > , i^^^^<^->. ^ 

)V it *c is V << > * X — — ^" ^ v K (superoxide) -f ;T > £> 3 „ » "3 rt> <0 « 

£ T , &fktt7-*>fi&JK*^*>iB&*t#<o — a&Tf&s. C n b O ^ ^ Id 

. CT<B#;*^£&fi£1*<B*&#3&£ (crush strength) & i;tffttlcD{&Mfftte1€£r6] 

-©^^w^^fii^oJiif-T^fca&tcffljft^ns. a s ^ <o , m £ u < ft ^ # 

T>^>, £/g^i£^g£*£7>^ ^ S S ffi fi * t K 7 y > , & « fiB £ * t F 

^fg^O^^I^i^. 7 ^ # U ± £ & JR . ¥ & 1% (metalloid) fe L < U 7 > 
3? - K £ Jl T £> 3 . ^fcti*g£n£&JRI*=iA;L'h-e&*. £ • * 58 91 T <0 S 

& £1 (B #J li , n v ^ A , *f U C A , f I v A . ^ is O A *5 J: X* S £ T £ 

» $ n ft ^ . 

^^^Pi^^ 1 ^>t>L<ii7JU^ l J±^^^77^^->^, lEfiii^^^-ur^ 
V^U-htLTf^ffi-ta. ± i£ <0 £ e> tc , c <n & \z & m t & m & is * tk M 

en & m iz ~ n z> & m m & <d &\ n * c u < n h , ) , (no,) : ( ^ h ? r > $ > m 

ill) ffi m & ) . C o ( N H r ) , (NO:) , ( MJ - h p h 'J 7 > S > • □ /HI MI 
ID) . C o ( N H , ) * (C 1 O , ) , ( / \^-t»"7>5>- A ;U h ( I I I ) & 35 & 
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i&) . C o ( N H , ) , (NO,) , C\^1f7>5 > • 3 yUl^h (I I I) ffi S » ) . Z 
n ( N : H * ) i (NO,) , ( h 'J X - tH7y>ffiffiffi®g*) , Mg(N : H 4 ) : (C 
1 O , ) : (t^ • t M^V^^^y^^aS^SS*) *J:^P KNO:), ( N 
H ; N H : ) : (t'X - t F 7 y > S ^ ((DlSiil) T~ & o 
dCD^feSB&^t-flO^T, # il (£) §E {£ (common ligand) 

£ (H : 0) , t H n ^ V (OH) , 7J;U^±-h (CO,) , * * It ^ h (C 
, O < ) , ->X / (CN) . -f 7 -> 7 ± h (NC) , 47 □ □ (CI) , y;u^-n ( 
F) *5j:^cnb(:it5EfJft^^, ^^B^co^Si^cD^^^^ti, t <D m 

'ft>&*ti:t i bfgS* , lT^5. "EW^i^^flWM-f ^ > (common c 
ounter ton) tc^£tl£c£>te, t K □ * y H (OH') , ^D'JH (CI") , 7 

;u^-UK ( f " ) , ~> y - K (CN") , ( c o , : ) , * x :7 x. — 

h ( P O , " J ) , * * V U - b (C:0,' : ) , # U - h (BO, 5 ) , T > ^ zz V 
A ( N H ( ' ) & c fc^CnbtC^T£-f:t>-?£>£ < , 

^x^^^t^ct^Siiasna. fil * Sft £ fin *. 5 ^ . * « ft ffl o> -6 * * 

* % m \t <d n m a on 

& §2 ^ ft & ft it 7 - * > O 0<j , iHS'f t >, & m ®t < * > * & 

m & * > > ^;u^^>-h*-r^>, x — /^-^-=tvK<^->ts^o 

ij;h >^-iS^«i^f fflstia. & - -ft #J & , £ £ L x z <n / w > ^ - co n 

m & u m & & ^ m \z ^ z> tz & iz m m z n z> * 
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^BKDiict^ns, afEB^ffls-effl^sn*. &m<D&&T-t^omm\$. & 
♦ ^^otsit^snstaioEffifro^ii, r 5 * ( h r o ) , ^ ;u t K □ * 

7 (0:H) , ^ ;U * * y ( O : ) , # - # ^ h (CO,) . ^^-tf^h ( C , O i 

) , ft )\, # - )V (CO) , - h u is )V (NO) , is 7 J (CN) , < V '> 7 t h 

(NC) , <1 V =?.it is T ± V (NCS) , ^ ^ is T -T h (SCN) , V n o (C 

I) . 7 ;U D (F) . 7 5 F ( N H : ) , -f 5 F (NH) , X ;U 7 7 h (SO, 

) , * ^ y t b ( P O « ) , x^U>v7^>ES|fc®! (EDTA) J: ^ : tl 6 

tc & -r £ is © ^ t & 5 . * ejb ffl s £ 51 e # & £ n t ^ s , x 7 . 7 ;u a* - f 3 

y h > (F. Albert Cotton) i5j:^yxt7l/^ ^^;U^>y> (Geoffrey ff 
i I k i d s 0 n ) m * & m M fig Jfc ^ ( Advanced Inorganic Cheiaistry ) , ^ 2 fig , is b 
> , 7 -f 'J — 7 > F If >XUlllfi (John Wiley & Sons) , 1 39 - 1 4 2 H 
. 1 9 6 6 > J; y x < A X -f — . 7 i — < — (James E.Huheey) ^ , 5L_ 
m it ^ ( Inorganic Chemistry ) . 3 fig , A - A — 7 > F □ - ft fig (Harpe 
r i Roi) , A - 9 7 - A - 1 0 7 H . 1 9 8 3 ^S#iSnt^. C C7> & ffi # 

if (o if ?A # ti , * % © is m f*i "c . ft IE fi ^ £ ± jij 12 e n T n & ^ ffll co se a 
^ ^ ^ o ^ tz ti , c co ft l£ , ^otlSf^A' 7>x$tfs«0SS(tsti&i: 

^<S!bnAc7-t>^J:6^ft>(?)Ci:t^^. *^t|a)ii(;^sn^f 

IS CO *f < * > CO 0iJ fcfc , t F □ * v F (OH") , ^ □ 'J F (CI") , 7 )V * U F 

( F " ) , v 7 X F ( C N " ) , =r * is 7 * - F (SCN ) , ^ - # * - F (C 

0 3 ' : ) , X ;U 7 x - F ( S O , ~ : ) . * X 7 x - F ( P O , ' 1 ) . 

(C:O t ' : ) . u — f (bo, 3 ) . t > ^ ~ o u (nh.') jj J: : n b t; 
m -t z> * > t~ z> z> a $ i t i: ?i ffl # $ n t ^ 5 , ^ ^ y ^ > r - . ^7 



( is ) 11-51077 

■J i - . ( W hit t e n . K. W.) *5 <fc < 'J - . T - . x-. (Gailey K.D.) ¥ 

- ^ ft jjfe ( General Chemist ry ) . It 7 > ^ - X # U y ffl IS (Saunders Co 

liege Publishing) , 1 6 7 H , 19 8 1^. i5 J: ^ y x < A X -f - . 7 ^ - 

-f - . M % # , * 3 IK , A - A — 7 > K □ — ffl IK , A - 9 7 - A - 103 

M , 1 9 8 3 ? $ # i cS ^ ^ . 

CC5*'X^4afiJ£»li, f 0 i ^ i ^' i i I /: ^ ^ fi^XiTKi^^i^-T 

^9i:^^$tit^. £(c J: 9 , A >f > y - , & - K <t fll , ^ il o SB ft ^ 

« * # ± & -r a . co^x«*#jfflfiK« c t > «)«s**ttco*^<oiafti^fe^*B& 
< tz & \z & m m < m m z n z> * so©******. ^oj:^#8«si 

^^^^mtK^vV^^^^ftbCO^^^T 1 ^^. ^^r>^>ii^ti^ ss^ 

t* . ^-(Dii**tc — ^ifcii^ftw±<offimK-f^> (NO:*) . mm << * > ( 
no,-) . &m$t< * > (c i o , ■ ) . & & 3t & < * > (c i o , • > . ^ * * 

~> K^f * > CO: 1 ") 45«fctf^-A-^*->H<^> (0 : : ") £fc*i*ft6<&JS 

3j->£^tJ^ffiia>&JSfc: K 7 "J > iS * t) T 5 . 

1 y 7 7 (b 5 IS & S : t : t ^ f S $ ti 4 . c £ l£ . * * c ?fc a ft £ 

S fiiE t h U ^ A t ^ 7 > t - ^ A ^ S tC ^ T : 

2 N a N O = + ( N H i ) : SO.-Na : SO.+ 4H : 0+2N: 

K <!: L T © # ffl £ ft t> . : n b O « 14 (1 ; »»*SJtseLt^S«fti 

Ei®7>*-'>A££efcT*r£#i!tEJSftT^*. £ 6 (c , 
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1 1 



- 5 1 0 7 7 9 



^ i ^ I: , 2|s:%B^Tfffl^en5^JRfi*(iS^"e. # ^ #J T ± fc tk b Ac * 

2[EB^iaiS{cg5i^Lfef§^s^fi!cb^ss^^s, r ;u # u ± £ & « ♦ * & m t> 

l< ii 7 > ^ ^ F ^ M IS ^ f ti t> , cft5#xf8£&B£&(c:fiI/fiT#*5t3EW« 
*i t: £> £ . L tf> L . nxh. S * , «*«tt*ck^*tt6%tf n«. A ft 

S^fi^^tlS&StenA^hTf&S. 3 A JU" h f* £ 5£ fc IS ffc "C & 0 . tfc « w 

j: * x t & * • o *t £ n & u ^ . itf fig £ SI li - u/ dr ^ . ^^>, /7 

I ^ /^Hi t( T O I 0 t ^ 5 : 

CU(NH J ): (NO:) : - CuO+3H:0+2N: 

2Co(NH J ) 1 (NO:) > -* 2CoO+9H : 0+6N:+l/20: 
2C r ( N H : ) , (NO:) , - C r : 0 3 +9H : 0+6N : 

[ C U ( N H » ) . ] (NO:):- CU+3N:+6H:0 

2B+3Co(NH,) ( Co (NO : ) . — 



6CoO + B:0,+ 2 7H : 0 + 1 8 N : 



M 



g + C o ( N H s ) . (NO:) : C O ( N H , ) : (NO:) . - 



2CoO + MgO+9H : 0+6N: 



1 



0 [ C o ( N H , ) , (NO:) :1 (NO:) + 2 S r (NO,) 



1 0 C o O + 2 S rO+37N:+60H : O 



8 [ C o ( N H : ) s ] ( N O j ) j ] 



+ 4 C u 



(OH) 



N O 



1SCoO+SCu + 8 3N:+1 6SH : 0 
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2 [ColNHJ.KNO,)^ 2 N H , N O i - 

2CoO+llN:+22H:0 

TiCl.CNH^r+SBaO: — 

T i O : + 2 B a C 1 : +Ba0+3H : 0 + N: 

4[Cr(NH 1 ) i OH](C 1 O , ) : + [SnC 1, ( N H , ) . ] - 

4CrC 1,+ Sn0+3 5H,0+1 IN: 

1 0 [Ru(NHj).N s ](NO,)i + 3 S r ( N O , ) : — 

3SrO+10Ru + 48N : +75H:O 

[Ni(H I 0):(NH ) ),(NO I ):l - Ni + 3N:+8H:0 

2 [ C r ( O s ) : ( N H j ) , ] + 4 N H < N O , — 

7N : +17H I 0 + Cr : 0 J 

8[Ni(CN> ! <NH ) )]C,H,+ 4 3KC 1 O i - 

8N iO+43KC 1 + 6 4 C O : + 1 2 N : + 3 6 H : O 
2 [Sn(0 ! ) s (NH,)] + 4 [Gd(NH,),](C I O « > » - 

Sm:0 3 +4GdC 1 , + 1 9 N : + 5 7 H : O 

2 E r ( N O , ) , ( N H j ) , + 2 [ C o < N H , ) , (NO.) , - 

• Er : O a +l2CoO+60N : +ll7H ! O 

ft 0Mi . W T I D ^ © 6 : 

SZnCr^H.UNO^.+ S r (NO:) , - 

5 Z n O + 2 lN:-H30H : O+S rO 

CotN^.^tNO,): - Co + 4N:+6H : 0 

3 M g ( N : H . ) : (C 1 O . ) :+2S i , N . - 

6S iO:+3MgCI:+lON : +l 2H : 0 
2 M g ( N : H i ) : (NO,) :+2 [ C 0 ( N H , ) . (NO:) : ] NO: 

2MgO+2CoO+l3N : +20H:O 

P t ( N O : ) : ( N : H * ) : -* P t + 3 N : + 4 H : O 

[ M n ( N : H 4 ) , ] (NO:) : + C u (OH) : — 

Cu+MnO + 4N:+7H : 0 
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2 [ L a ( N : H . ) « (NOj) ] (NO,) : + N H < N O , - 

La : 0 1 +l2N : +18HiO 

ft 3 . PI *£ IC , *ffl<Oi^Sl*ffl^tI^*Htet5^tt>?Iti"?*5. * * 

ft ft , -tL/T3BSgVi-C*^£^(Omfil£**C^^-r5ti^€:*TS. o — 

t?<Z>.£*gBW:Mg/Sr (NO ) ) r /^-fD>7^)ft£<BA,-e^£. 

t> S S T 5 . IP 5 , c ft it # fi > ffitollio8StSJ6t5i:t?i<»»l/ 

£ g& Jd f £ <o ifi m £ L tri . c<Z)j:5ftitt*sH*. U« ^. « ffl I , ^ ^ * -> r> a , y ;U 
a - £ a * iiS^tiyj^-^Ao^iib^, ^ < 3t , ^^>, 

ii^sti, & % . ® n ±& , % 5t & « . & & ?n i£ & , it m ^ x is m <d m u 
<d m it & & & x* h z> * < 1, x . <t¥&tiiitoftm\**<o&&fo&&tffc&<»&& 

# T # £ . 

SB m » 01 * CO ft H ft ft 0t] (i : C o ( N H j ) * (NO,) , , C u ( N H , ) . (NO,) 

[ C o ( N H , ) s ( N O , ) ] (NO,) . * [ C o ( N H , ) s ( N O : ) ] (NO,) , [ C o ( N 

h , ) , ( h : o ) ] (no,) :T-£>£ 0 *%^<73«eart(3ASjaffi^S£*fa^ofts 

&) M It . [Co(NH,),](C 1 O , ) , , [Co(NH,),(NO:)]C 1 O , , CM g ( N : 
H . ) : ] ( C 1 O . ) : T £ £ . 

^ £ . # «c * # e $ ti 5 0) li a - y Jl/ (Hagel) il CD " n A h ( I I I ) <D h 'J 7 5 

> S . I. h U z h o h U 7 > i > 3 /\' Jl^ h ( I I 1 ) ^ i (sil II ^ "9 I n o r 

g a n i c Chemistry ( m K8 fb ^ ) - 1496 ( 1 9 7 0 ^. 6 ) 
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fti&W- 11-510779 



(H. Sutcliffe) CO 



; V - . AX ( G . Pass) & <fc X -f ^ . U* y h 47 U y 7 x 

Inorganic Chemistry) , ^ 2 JK , ^^*y^"^> 7 > 
- a. - 3 — ^ (New York) , 1 9 7 4 ; 



m *s ft fb: ^ (Practical 
K A ;U ft f£ (Chapman & Hull) , 
~s )\ ( S h i b a t a ) m <D - ffi*»»£U-C*«J^A- H 'J * - * h zj A ;U ^ - 

{/ -> 7 / 7 > 5 > - 3 A h ( I I I ) M & 
1573 ( 1 9 6 4 ¥ 



h (iil)^i^. - h n y > ^ > 

© ^ ^ " 3 Inorganic C hemi s t — r_x 

. r d t ) (O " u - ti )l # 4^ ~> ^ h i> ~ . y - t 



1 1 M ) ; — ^ A ;U b (Wiegha 

H n ^ V - t* X [ h U T > 5 > 3 A* ;!/ h ( I I I ) ] fi # " 2 3 I n o r g a n i 



S v n t h e s i s 



( ft fa ) 23 (1985) ; 1/ < > ^ ( L a i n g 

r - *5 £ f a c - [CoCNH^.NO:),] :Do They e - 

2 J, Chem. E d u c . , 707 (1985) ; ~> - ^ 

)V V ( II I ) <D £ ft * " , 4 4 1 



) CO "me 
x i s t ? " 6 

;U h ( S i e b e r t ) co M h U — h a h 'J 7 > ^ > 3 A* 

*i ft - fig ^ t£ ( Z . A n o r g . A 1 1 g . Chem. ) , 47 (1978) T & 0 , C tl 

a> ic -t- # £ 5£ "C . £ £ & 5 . 

n t ^ 5 . ft §1 ffl $ n s co , a t- * ;u ( p a t i i ) m co " ^ « t F 7 y > « ss 

« . 7 v K *5 J: Zfi a§ « * K * & * ^ * ^ ^ » * ^ " - 12 ffW^^^^^^W 

ft fa # IC * H- * * 51?. * g ft ft . 383 (1982) ; ^ f ? X 3 7 (Klyich 
n i k o v ) ii co , " » 1 o 7 y ^ A O t H 7 y > fb ^ O ^ fiE " 13 n 5/ 7 S_ 
ft <fc # l£ ( Russian Journal Inorganic Chemistry ) , 4 1 6 ( 1 9 6 8 ) ; 
^ JK f - 3 7 I O M S £ *3 cfc rt ? V O A CO m & t F 7 ~>* > ii * <B ffl & *b * ^ 
CO a & " 3 6 Q^^-f^-<K^^!g ( Ukr.Khim.Zh . ) , 687 (1970) X' h 



£ ti Z> 0 C co cfc -5 



;g ^ \t a x ^ ^ & s ^ ^ ffl t s ^ ^ m u ^ ^ t> u < \t ^ u ^ 

m x 7 *y ^ ti is ^ ^ v ^ t- a 7i« 
x ^ i a ^ ii, ± tc g% m t /c s co m & . & x it m £ l < 



h C jjo I T t ^ o : (O J; ■) ^ i I i: 111 I 
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11-51077 



ij I f 1/ > y 'i 3 - )k ft - ft L. (guar gum) . 7 5 t 7 J i O i 5 ft S «S fi S 

ffl3 - A [ c © «t o ii zi a \z -3 v» r © P as * # * b . * is i i i: ?i ffl # i s n r i> 

s -> _ . x ;U . -7 > ? JU ( C . L . M a n t e I 1 ) * . * » ** ^ A < The Water-Solnble 
Guts ) , ^ -f > * — H m (Reinhold Publishing Corp.) . 1 9 4 7 *P IC IK 
W S *a T i» a ] tftt-fe^a-^feiOC*©. # 'J 7 * 'J ^ K . = hn-fe*n-* 

% n ^ y ? - X- $> z> & . ; n b c E S « ^ ft * ^ • csiift/H >y-tti« 
w tt « * at » u . * i s ? 5 a tww > y - 

;i<D/w>^-««M:#x«£»fiStt©o. 5**6i2m«*©«H-e**© 

&a-#>S»inTS£. S 6 < . *l <t ^ - * t a 'h /i a 

& ff A! 4 « t 5 C i i: i 0 . /W > ^ - fH ffl * * «= * * 5 n * c h * * ^ L 

as *» e i 5 o xniiTs : »»?saA<*ai-r5£!RS?*Stt# 

n £ « . rc^-^visii^xstfflssftwo. i%A>b6ii%<o«itfl 

d © * - m it m 14 • 01 A « S r (NO:) = . N H , C 1 O . . K N O , *> «fc 6< 



( 24 ) 11-51077 

( n h , ) :Co (no,) s ^^*t, 7 ;u * u & K . 7 ;u * U ± Si & s . 

- K & K . ^L<t£ii)i£?!ti£7>^-^A, £ 31 i£ £ , » K AS * . ^ & £ £ £ 

tfi8&tt<o<fc5fc*ffl©&fl:3i"t?ft*. 

C <D & - ^ ffc #J f£ * *^ifl:§|ffi#fiB$nrU5*I^ff?5, 439, 5 

9 9 5^s^8b^?t) ciEftsnr^sifkas^tp^iffift*^ ^ s * ^ ^ 

& , & JR Jfi 8Mb . &JR&rt;4&-*fn&. ^RgE^kft-TKffifk^. £ M <ir * g£ ft: 

chO^ttCuO. C O : O , , C O , O 4 , C o F e : O , , F e : O , , M o O , , 
BI,Mo0.i3J:tfBi:0,fc£<0. « . zi A' ;U h , ^>^*X^>, 
t - X ^ * , t "J yf >liJ:^feroilttt-C*5. & « * & & © 0M± . <t 0 to 
Fe (OH),, Co (OH),, Co (OH):, Ni (OH):, Cu (OH) 

: s «t z n (OH) , r ft * . ^«K{b*-*ln**<fc^&***Kfl:*<oWfi 

t 0 15 H F e : O , • x H : O , SnO : -xH s O*3£tfMoO,-H 2 0-l?ftS 
. & Jg K ft «l • * £ & <0 0»M* * chO^ttCoO (OH) : , FeO (OH) : , 
MnO (OH) , $3 J; M n O (OH) , T? ft £ . 

c <d & - & <t m \* * w m w iz ?\ m m ™ z n x ^ % x m ft & & $ , 429. 6 9 
1 ^ m m m ( "n^i^ut^^fi^ 7 Meift" t ^ ^ £ > tc be « 
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C u (C0 3 ) i-x • C u (OH) ax- 

mi-tt^ C u CO a • C u (OH) 2 i^vil-i h) : 

C 0 (C0 3 ) i-x (OH) 2 X N 

mZ-VS^ 2 C o (COj) • 3 C o (OH) % • H a O ; 
CoxF ey (C0 3 ) 2 (OH) 3. 
Mx-li* C o 0. 69 F e 0. 34 (C0 3 ) 0. 2 (OH) 2 ; 
Na 3 [Co (C0 3 ) 3] * 3H 2 0 ; 

Zn (CO,) i-x (OH) «x.tfZni (C0 3 ) (OH) 2 ; 
B i aMsb (C 0 3 ) c (OH) 

B i 2 Mg (C 0 3 ) 2 (OH) 4 ; 
:F e (COj) i-x (OH) S x> MX-tiT e (C 0 3 ) 0. 12 (OH) 2. 76 : 
Cu 2 -*Zn x (C0 3 ) i-r (OH) 8 vx 
CTxJ^ C u 1. 54 Z n 0. 4 6 C 0 3 (OH) 2 ; 
CoyCu 2 -y (CO3) i-x (OH) 2 x> 
^^.{^ Coo.49Cuo.5t (C0 3 ) 0.43 (OH) 1.1 : 
T i aB i b (CO3) x (OH) y (O) z (H 2 0) c . FiRii 
T i 3 B i 4 (COs) 2 (OH) 2 0 9 (H 2 0) 2 (B i O) 2 C 0 3 <> 

* R I is 1 O « J Jil IS t 5 . 

Cu. (OH) 3NO3 (?)W^)l> K^-^h) : Co 2 (OH) 3 N0 3 ; 
CuiCoi-x (OH) jNOix #Jx.i*CuCo (OH) 3 N0 3 ; 
Zn, (OH) jNOs;Mn (OH) 2 N0 3 ; 

F e (NO a ) n (OH) 3-h {»J^(i'Fe 4 (OH) nN0 3 - 2H 2 0 : 
Mo (NO 3 ) 2 0 2 ; B i 0NO 3 -H 2 O ; 
C e (OH) (N0 3 ) 3 • 3 H 2 Oo 



( 26 ) 11-5107 
* C T * » e . * * 5 S (t II o s s » S t I t ^ A * 5 i * L l> c t t» * 5 . 

(slag formers) . ■ S S4 * ± N O , £ * » «= 1$ * 1" 4 * *P « t> * * * * • « 
*«<t««aBEWIfflS3BB. F e , O , . K , B , , H , , . B I S M o O.fi J: tflfiK 

*;u*.'«<fc*--f*. 7 ^ * 'J ± S t I S (k « , * « fc ft . •>^^-* i ' ,)! 
4i 0 . fa^'J-Si-TS/f h?' 1 /-*. §£ y - ^ <fc E* & * 'J ? A 

* a h r- m ^ snaft*w*j'c«i»i/«*as*«»»i K: ** n *® ,i * « ^. « 

F e : O . . K : B,:H 1: -H:0. B iO (NO.) . 00:0,. CoFe : 0,. 
C u M o O . . B i : M o O . . M n O .. . M g (NOi) : • xH:0. F e (NO, 
) , • x H , O . Co (NO,) ,. X H 8 0*J:tfNH.NO,roJ:5<C*«©Slfl: 

±ao3aittij«o*<ii. A-^stsiiEsa^t. ft ^ ^ ic o . * - » fb 
i ^ a> 0 ft & «i ti . # - st <t « . 8*a« ^gsifci^/sfcitx? 

£ 3! <h L T I f t T 5 . 
«jS»ro*!I<OttH*. t K ffl 7 y it t h 'J ^ i ■ ^^StSttfflttStttS 
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ftjftjflfg 1850-2050 °K 1400-1500 °K 

0. 65~0. 85 0, 4 —0. 45 

JfXftm - 

fg^giji^O 0 ~3. 5 % MUM 

^fit^iz^M , 

?k£M<n&& 0. 10—0. 35 ips 1. 1 ~1. 3 ips 

ajgdOQO psi) . . 

gS£gg<PgB» 2.0 —3.5 cm 2 /g 0.8 ~0. 85cm 2 /g 

Ig^gg"^© 30~4og 75~90g 

mmm 

M R*km<DXxftm" t ^ o m m a , n * n £ n <o m a zt o \z ft £ r s # x 

M f£ 4£H£ , «fc 0 I * L ^ t C 5 O , 1 8 50° K ^ 1 9 0 0 8 K CO * & g > 

0. 7 0 ^ b 0 . 7 5<Dmm<D¥££.ffl<nX*ft&* 1- 5 % ^ t> 3 . 0 % CO £ 

^J^^^Ki^Wi. 0. 2 ips ( > ^ / ) rt> <E> 0 . 3 5 i P s 

ISi??J<OJKiIg [ BE ?J 1 0 0 0 p s i ( > F / i n c h : ) T CO fit 3 . & <fc 

2f=f£ip!a>*f;*fS£*&fiJ£^fi. ^ ffl CO e£ X 7 A' 7 ^ * -f > 7 U - * — 8 ffi T *l 

I t 5 «!) I: . r£ fi£ < > 7 U — $ - & Wi \Z- * 'P § © 

tiii^^^^T^CcirtcJzo, fisnn^^fitt^^ < 7 ;u =r > £ (± 'n l J 

^ a ) $ f I © ia St i: Jo HA t 5 : t c I ^ ^ t . ^^<>7i/-^-^i^ 

t -5 t « l: ffl ^ <3 n 5 ^ 31 7 ^ - S ^ S t L ?i ^ . # X & & ^ . *i ii 3£ 

lIi<oIfi(:jfctt-5^x«olI<Dtt:^^f^I, # * ft fcb ifi K a* 

IS < 3 . 

il fi5 ^ X ^ 4 y X f A . teSttM P * f t 5E^J ^ >^ . -COH^^ >^ ^ 



( 28 ) #2t¥ 1 1 - 5 1 0 7 7 9 

^ o r , -en^jfjp^-r^^^ic, « ss ^ n , E.t?£E^^>^tc*f-r^t§^& 
i^*«enr^5. i*. i o b ^ r j^' > t mj ^ a ^ ^ ^' 

A* u/ V b < (1 A )V - > * S M $ i± -5 . 

$ ^ I S I ^ I i t* li, ^&£j£^<hLT& 1 8 0 0 o KJ^±CDigffl<Z>^ 

> 7 u - * - S fii . jfe «[ ^ tl fe > S^^KP^t y^f /^l:«t^l7/ty ^1 
p -> > * y i> , (7-r>yu>^---y-*-^^ H 'f , 1992^11^2- 
3 B ) C (Fratitom) . Hybrid Airbag Inflator Technology. A i r b a g — 1 n t " 1 — SjL 
mposium on Sophisticated Car. Occupant Safely Systems, (ffeinbrenner-Saal, 
Germany, Nov. 2 - 3 . 1 9 9 2 ) ] (C % W £ n T ^ * . 

g ffl 

(i I i % t 1 t , 

« *S M L. 

— ^ a (1 3 2. 4 g) CO C o ( N H , ) , ( X 0 : ) j (Hagel^, " The Triamines of 
Cobalt(III).!. Geometrical Isomers of TrinilrotriamminecobaltUU)," 9 J_ 
n o r g a n i c C h e m i s r t v 1 -496 (June 1 9 7 0 )^8^1: L /i /)« o t S i ) £ . 
^ C il g L f; ^ I d d d I ^ (pyrotechnic grade) © & £ — / fc' — ^ 7 3 — 
# U -7 - & Si (VAARi Lt-fi«i:jaibnTi^) o38li%iSI«7gtfti: 

3 5 m 1 (O ^ / - ^ X 7 'J - ft c it t , 1 J giJ££-g&sS3S£-ttfc. ^ - X h 

f$ ?H □ #J & 3$ U #J 2 O^-yya^BlClii^^^ HI ft 3 > *> * ^* > "> lz f * * 



( 29 ) 



11-51077 



l> -P . fc* EE T . HlSSt 1 2H»Mtt«ka*fc. COfE^«MSEST5Ctl: 

j;0 1/ 2-f>9 1 ita05^U-ybS»jfiUfc. C©^UvH£600~3. 30 

0 p s i aroa*®*****' 1 ?***** 1 - B4»«>*8tta*tti 0 0 0 p s 

1 g l; ii V1 X 0 . 2 3 7<>^/&--e*'3. K*Lfcffi*WBC:*>fc^-<:EaS 

ft rt< 0 . 8 5 f S 5 C i *' 1 ^ t' ^ 11 fc ■ 

* M « 2_ 

i o o goouH,), .(so, . ^^.xSi-^uy<Di 2 *«x**; - 

(i 1 0 0 0 P s i g tC T 0 . 2 9 0 <>f/»tf*D. EASSfO. 74 

a? *s ffi 3 

SMllCSiUctlll^t. 4 0 0 g ©Co(SH,), (SO,),* . X h a -fe JU 
□ - * <o i 2lt%7th>SS2 i 9 g?nu-(l:Sttt. - h o -tr * n - 
x ti i 2 . e^gistttfc. jg«*is»««=*3es*t. # s n fc * - * 



f I g o ^ 1/ 7 M: E i L , l, OOOpsig 



|; is T 0 . 2 7 5'f>?/& 



Si L Ac. ^-;hO«attl. 88g /ccTS^t^^Sn/i. C « & l£ «1 « 
H £ * £ iS HE li 2 . 358-K-C*0.»J»i-aiO. 72^""'^ 

3 > * 4 PL tz . 

& m m 4_ 

»i i ft x f > u x a 13 a 8 ffl i! o Mit ft » s ii « i * t 5 . :5)K ^" D,!tit 
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* ifr tC IS 5 $ tl > JB5 ttl £ ^ » 2 4 i 0 . 10Ofll^A0D^]?Slf:. 

7j^-nf§^^ii/. ^ n - 2 4 / 6 o / 7 y a ,^ i/c i s ^ m a t . ^ 
m <n m & ^ m & 9 m <d & a % m ^ tz v > ? & $ m & z n tz * a a o 1 1 u > ^ 

^ ^ I t ^ : t l: i ^ i U; . ^flJj&&£ l J>^<Z)rtg7&>*>* & * £ 1* 0 . 0 
^ 7 ^ 4 S!l £ S S b . CO^^^^^JiU 8^7vaXT>l/XiX^'J-> 

> ^ £ , n m iyt m (D n ^ m o se it £ n . ^ i i c e ^ p i a /: . 

5rLl/ „^_-^. 6 o U y h > S /: i ll $ I 7 y ^ c ^ f n ^ i; a 0 
tt fz . ^ > ^ (: ti EE ^ □ , ifi g n . ^' x ^ t □ 43 J; (5 i tK n ^ H D ^ ^ b n t 
tr> fc . Si$I7/\'7^f^i^5 5 'J -y HK?)§It^ D, - 001/2^>^ 

n @ <o # x ife # □ tt m e n jt . x r a v ^* £ ^ ts v s ^ u - h is $ s± a* * ^ a> 

E^SiSf4J:^J5:^tt-C*ofc. A y f <*> ^ SB & @ 21 ® ifi g £ * fig 3B a* £ c 
o T ^5 Pfl , # ^ ^ S St m * (infrared rad i orae t ry) , -fr - ^ ^ 7 7 -f - (the 
r m a I i 

tnaging) d: f - ^ 7 ^ iH: J; 0 ^ ^ I . 

^ JSS ffll 5 

^gM 3 CgSilAct^O CIJjiLt, 37. 5g<Dl/8f>^iE&^^l/ 
y h £ , ^ SS M 4 l; 12 t $ n T 6 0 U h Jl/ i ® ffl ^ > ^ ( 3 0 * > n. X 

^-HSI^ia^TttS^^-arfc. : CO 1 I C i: 0. 2. 000psig<7>&&^E 
n J; 7 J 6 0 'J 7 h Jhl K ffl ^ > ^ t 3 9 p s i g (O E i C f: . 81 & E * 

>^^C5^X0iag(i. 2 0 5 'J 8> !: * ^ t S ^ 6 7 0 8 K C il L /: . 6 0 U -y 

h;^>^i:*lii$nt^xo»Bfii. g ^ as it to ( n o . ) a< 5 o o P p m m m 
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* * W 6_ 

6 0 *) v V 0> 9 > 9 * * <» & *> * > y ^ ~ 9 ~ m * m ( i n f I a t o r 

restraint device) I: A S « l: ffi ffl S n 5 5 5 U 7 h ^ » *' ^ S ^ ^ ^ l: H 
# & *. « • ^i«4(OH»4lt)SU:. A-;?#gil:ISIl't. 1. 

900PS i a»lliff^#fc. i*«ifiit6 OS'J#f. e " C 

« m * t*« 2 p s i gt*5:H'SS^nfc. 7 ^ c s i fi i b s 3 t * i 
£ «t f# L - t ^ tg is 5 *x . c ?s S: ti ft * 7 ->* K >7U-?-iO^ 

< IbJ *P T- $> £ . 

^ *S gil 7 

2 3 0 5 U >) -y hJH)i-**ft7A5=5A»iff5 0 S U 'J v h CD * <P 
l; ! 16. 3 g ®S (1 I) = |»U-h^S^>^A-fHU-r<*jS**-B-a = 



S: 4 
> 5 
£ t 
0, ) 

n it 
-> >t 



0 -C IC ft SI L tz 6 - 1 U 7 r- JKO I ^ / - Jl- £ « » L' * * s * ^ ■ x h 7 X 

>-HU-r-£6E^£i£SS£-ttAc. « » • I #y - * T ft # * J: tf « <E t 5 

iciOiSffifflift^Siai-t. 7C f » «r i: i 0 c ffl * ** # Ci(Sl, MS 

fS5:ti«8gStlfc. BE^L/tl/2-f>?iES<75^^-> h 6 * ft 3 

;fflasci«gKin, ooo P sigic*5^ro. i8f>?/#--c ! * 

«s 8 

«*aaEc-3^TK*Lfc. -r^rrois&tc. i o g © #j H £ 1 o s >j U 

^^/-i^X7'J-lb^. * L T . 1 / 2 < > ^ Bl £ « 

h I; ff i L £ . ISIStt 1 . 0 0 0 p s i g t«S L • ^ f 4 * 8 l: * 
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3& T b^T^s 

— k \y k 


K ib #J 


mm&g. ( i p s ) 


88% 


CuO (6%) 
SrCNO^), (6%) 


0 . 13 


92% 




. 0.14 


90% 


NHjNOj (10%) 


0,25 


78% 


Bi 2 0 3 .(223) 


.0.10 


85% 


SrO a (15%) 


0 - IS 



m m m 9 

-^Sco^^^r>a >:n/\'JUb (I I I) - hU-K£, ^\^ltT>^>ri 
A h (I I I) ^D^^HcDiS^^lH ( G . Pass&cfctfH. Sutcliffe, P r ac t i c 
a 1 Inorganic Chemistry , 2nd Ed.. Chapman & Hull, New York, 1 9 7 4 tc ft tR ) 

v rz & m \t it m ft m \z o [ c o ( s h , ) , ] < n o : ) , t * s - t a* ^ s n jt . c o ^ f? 

©a^$l/2<>fil<O^UyM-fffii^' 2, OOOpsigtC^^TO 

. 2 6 < > =r / & <d m m & m />* m ^ £ ti ft . 

^ ffi gtl io 

^iM9t^l!il/:fl : £^ffllt 4 & £f £ L T ^ * It T > ^ > ^ A* ^ ^ (I 
I I) - hlz-hii^^ftlJilTfJ-y^yt-n^h^-FHtt 

-5, = C3-y h<7>^X^e^^J«:W»^3t- C tl <b <D U y h \Z * 7* □ t 7, W I i i3 ct 

m ai <d m m tc *> ^ t £ a: * . & & m ana . i/2-f>^its*s^ii^^^-y 

h ^ b ^ ^ 5 n /: , a T t: ^ ^ (?) H I ^ ^ t . 



E -ft- 




12% (NH 4 ),[Ce(NO,} fl ] 
9 8% [Co (NH|) j] (NOj)j 




1690psi "C 0.19 ips 


12% (NH 4 ),[Ce(NO,)«3 
8 8% (Co(NKi)J (NO,), 


35%MeOH T? 

iS -ft- 


L690psi tr 0.20 ips 


18% (NH 4 ) 3 [Ce(NO,)J 
81% [Co(MK 3 ) a j (NO,), 

1% H'^ 7*7?-; 


10%H2O X' 


]690psi "C 0.20 ips 



^ m m ii 
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nmMQ-cm&ztifiLto&zmmLx. m * <d m w & it m z w m r & ± %\ & 
>n/xjuK (i i i) - hu-h&<kzs&-mitm < * & £ fc « « » a ) 

J;^ 1 0 'J 7 hi^^ ^ / - J^ C^l^ > H ft £ it v l/2<>^lE 



(III) = 




1,000 psig 


60%.. 


CUO (4 0%) 


0 . 15 


70% 


CuO (30%) 


0 . 16 


83% 


CuO (10%] 
Sr(NOO* (7%) 


0 . 13 


88% 


Sr(NOO ? (12%) 


0. 14 


70% 


3i ? 0-t (30%) 


0 . 10 


83% 


NH.NO^ (17%) 


0 . 15 



* V* W L_2_ 

^ ^ y y 3 > -, A - )V v ( ! ! ! ) - H U - h (" XACX" ) * «fc tt ffi * W ffi Si §S <t 
II « r 5! » « SS ft S 2 0 g f C 7 U > F b fc . cn"iOfflB£^*2 0 0" F 

T?'7 2B*m«»S-B:. 1 / 2 -f > f I S ^ I' 'V M: 5 * ^ fc . 1 0 0 0-4 0 0 
0 p s i «J3Ra«E*Tl/2-f>5 l ^Uf f>*«*3-tt*;=4:»::.fc0« SSS 
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m ^ m 

t i it 


X psi JC*3»t 5 ^> (ips) 


jr eta 


1000 


2000 


3000 


4000 


HACN 
100/0 


0. 19 


0 . 28 


0 ,43 


0.45 


1856 


HACN/CuO 
90/10 


0.26 


0.35 


0 . 3 9 


0.44 


1861 


HACN / Ce ( NHj ) ,(NO,) 6 
88/12 


0.16 


0.22 


0 • 30 


0 . 38 


- 


HACN/Co 2 0 3 
90/10 


0. 10 


0.21 


0 .26 


.0.34 


1743 


HACN / Co (N0 3 ) 2 * 6H^O 
90/10 


0 . 13 


0.22 


0 . 35 


0.41 


1865 


HACN/V 2 0 3 
85/15 


.0.12 


0 . 16 


0.21 


0 .30 


1802 


HACN/Fe a O a 
75/25 


0. 12 


0 . 12 


0 . 17 


0 . 23 


1626 


HACN/COj0 4 
81-5 /IS. 5 


0 . 13 


0.20 


0 « 25 


0 . 30 


1763 


HACN/MnO^ 
80/20 


0.11 


0 . 17 


0 . 22 


0.30 


- 


HACN / Fe ( NO^) 2 • 9H 2 0 
90/10 


0 .14 


0 . 22 


0.31 


0. 48 




HACN/A1 (NOO-7' 6H 2 0 
90/10 


0.10 


0 . 13 


0 . 26 


0. 32 


1845 


HACN /Mg ( NO.O 3 - 2 H^O 
90/10 


0 . 16 


0. 24 


0 . 3 2 


0 . 39 


2087 
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m m m m & & ^ T ft X ^ ± m (D £ ¥ ft K m & ( p a r a I 1 e 1 e p i p e d s H p p s " 

m m m iz \z V) m m r - 7 )i . n-7-*3<fctfgjBf^^a*£*. w & m - ? & 

^-r^>9<>^xi8-r>^^^->-h^^b^^^nfc 0 - (Dx^-v-vi^m 
& z u 0 . 0 4 3 < > f « o ^ o □ - 7 - ti , & z 1 7 * - h , ii 2 < > f 

- 6 Hi fi£ £ *l . •> t 7 Hi , l/4^>?#il^hC-IW17lW, 3/4 
< > ^ CO iE g , 0. 0 0 5-f>rHc^Ar>l/Xil!(?)7 7->t-^^f^^ 
i L t S i U: t) ^ t' ^ o /: , & i# £3 3\J CD f^fC . 4l^2/3-f>fIg. 0 
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2 0 < 
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Pel S p e x ^ * tf- 
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D X ^ 
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( v e 1 o s t a t p 
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Ac 58 £ ?PJ CD H 




s* 
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^ u > ^ 






5^ v $ CD > - 








£ #J 








± 
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7C 
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* £t 


ffl 




- ^ JU ± 


CD 




^ - - fc tt 


b 


T 






SH S 
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5 
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CD 
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Ac . ^ ^ 






D — "5 — ^ 9 
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IE £ 
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-tt- 
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CD 
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IE 
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H ^ $ 
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ffl - ^ 






^ - -9- - a* 










7^: CD 
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fz 






•J 
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7 X ^ *y 






^ £ m 6 & 
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fS] 7j fo] 
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£ CD 
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is 




h 





WWfflr-^JM^IifU, 1 3 5° ? (D m * ~ 7 > * IZ 4< >^l!ScdF3 
^itZ^^Tjf^ltCgE^bTc,, ^10^^. '>-h^^-^>A^b^0tBb, 1 / 

^ |; E I U t . y^X^'y^^^±€:, 3Mt^®# (pps) rplCD^i^r^tf^ 

J; 9 C ^ ^ C i ^ L t . ->-K^i 3 5 0 F^mt^^-y>^TmIIScD4'f>^ 

ittl^±^m^i77^]^i5^b, $ 6 tc 5 ^ H K IS $ -it . ^<hfsi^fitIfecDiX2 

< > 9- \k m cd t$ ± T p p s fig cd ^ ga ^ i£ . c cd 0# ^ X ti . y ^ X ^ ^y 2 <b 
pps$i8toliBii)t§a-c*ofc. p p s ^ i /W > Mt 1 7j 7 7' ^ s ^ ii 

i 2 ^ ■> i w i « x 5^ u - > J: t S ^ am: IS 5 : t i: «k 0 $ 6 i: £ ^ i: ^ i L 
7c . ' cd 77 ?£ (r cfc 0 . p p s ^ ^' •> > n M: , ^ b T ?^ 0 /)« ^ ^ U -y h 

(I $J- ffi b 7c . U - -tf - ^ l£ ^ b T ^ 7 U -y h ^ > ^ U *y h tC ^ fl b 7c . :^ ^ 

*tf % p p s ^ 1 6 5- 2 2 5 a F CO fm rC ^ - "7' > ^ {1 ^ ^ . ^-n^^r^^tClz: 
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*S £ 1* . ca>cfc?tCLT^fiScLfcpps<Z>Wig3£« < # 52 K 43 * ) « . ft I! 
M tc ti . 0fe^JE^^^-r^^L,rcffi^¥^i/'4<>^^d}i®^^'b, ^ * ^ 
$0. 0 7 0<>^Ol/8^>^lIM^^U-y^^l^^<*^^^ c ^^^^^^ t ^ 

^ £ C £ X $> & . 

I£ M ffJ 14 

y\ ^ -9- 7 > 5 > n A ;U N (I I I) - N U - h ( [(XH,),Co] (NO.),) ® * (7 
8. 07%, 39. 04g),^^r> : e-^A^^(19. 93%, 9. 96 
g) *<tt;§l^# 'J 7^ U ^75 H ( M W 1 5 0 0 75 ) (2. 00%, 1. 00 
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BOX U. OBSERVATIONS WHERE UNITY OF INVENTION WAS LAC KINO 
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Group 1. Claim* 3-5 and 9-39. drawn to composition* with metal 4m mine compounds. 

Group 11. Claim* 1-2, 6-36. 38 and 39, drawn to competitions with mctaJ hydrazine compounds. 

Group III. Claims 40-45 and 49-77, drawn to a method of inflating an air bag using amoime complex containing 

composition!. 

Gfoup IV. Claim* 40-*2. 46-74. 76 and 77, drawn to a method of inflating an air bag U4ing hydrazine complex 

containing compositions. 

Group V. Claims 78-82, drawn toAj<u generating dovioc wit4 annuity complex compo^tooti*. 
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